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Drug-resistant lines of the protozoan parasite Leishmania frequently exhibit gene 
amplification. We have studied amplifications occurring at two loci: at dihydrofolate 
reductase-thymidylate synthase (DHFR-TS) in response to methotrexate selection, and 
at the H region in response to selection with methotrexate, arsenite or other drugs. In 
both cases, amplified DNAs usually arise as extra-chromosomal circular DNAs, 
although linear H region amplifications have been observed. DHFR-TS amplifications 
are simple direct repeats, while H region amplifications are inverted repeats; both can 
occur in multimeric forms. Analysis of the rearrangement sites obtained in independent 
selections shows that repeated sequences flanking the chromosomal gene are the sites of 
amplification-linked rearrangements. DHFR-TS amplifications preferentially use two 
directly repeating 600 bp sequences separated by 30 kb which flank the DHFR-TS 
gene. H region amplifications use two different sets of inverted repeats flanking a 40 
kb region; one of these inverted repeats is widely dispersed around the genome. The H 
region arrangement has been evolutionarily conserved throughout the genus 
Leishmania. By transfection analysis the H region contains at least two different 
functional genes. One is a P-glycoprotein homolog ( ImpgpA ) mediating resistance to 
arsenicals and trivalent antimonials; the other confers resistance to MTX {hmnf). 

These data suggest that the H region is an amplification prone cassette bearing multiple 
distinct drug resistance genes. It thus has properties which bridge those of complex 
prokaryotic drug resistance elements and eukaryotic amplifications. 

The normal function of HMTX r in the parasite is under investigation. One 
possibility is that it functions in normal folate metabolism, which differs considerably in 
these parasites from mammals. For example, Leishmania is auxotrophic for pterins but 
can make folates from a supplied pterin source; the vertebrate host is the reverse. 
Another example is that gene targeting studies have shown that in virulent parasites, 
DHFR-TS appears to have an unanticpated role in parasite metabolism beyond the 
textbook metabolic roles. These results and current studies of folate metabolism, 
DHFR-TS and HMTX r will be discussed. 
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Source: https://www.industrydocuments.ucsf idu/docs/qfmvOOOO 





